This study was carried out at National Maize Research Program, Rampur, Chitwan, Nepal to evaluate the effect of sowing dates on growth and grain yield of maize inbred lines. Seven maize inbred lines namely NML-2, RML-17, RML-32, RML-4, RML-86, RML-95 and RML-96 were planted on three different dates i.e. September 02, September 12, September 22, 2015 during winter using randomized complete block design with two replications. The results of this study showed that the growth and yield traits were significantly affected by various planting dates. The inbred line RML-17 produced the highest grain yield where as NML-2 gave the lowest yield during winter season. The highest yield was obtained when inbred lines were planted on September 12 and the lowest yield on September 2. The planting from September 2 to September 12 increased the grain yield. The delay in planting i.e. September 22 decreased grain yield. Therefore September 12 planting was suitable for inbred lines to maximize grain yield production.
INTRODUCTION

Worldwide, Maize (Zea mays L.) is leading energy providing food crop apart from wheat and rice (
). Maize occupies second largest cultivated area (849635 ha) after rice (1420570 ha) in the Nepal ( ). Out of the total cultivated area of cereal crops (3339077 ha), the share of maize cultivation is 25.44%. The contribution of agriculture and forestry sector in GDP is 34.74% and 65.6% population are being engaging in agriculture sectors. National average productivity of maize is 2353 kg/ha. Among the total cereal production of the country (8580285 mt), the contribution of maize is 23.29%. The seed yield of corn (Zea mays L.) consists of different proportional contributions of the effective factor in all growth stages from emergence to maturity. In order to minimized negative effect of some abiotic and biotic stress on plant, sowing date can play a major role in determining the seed yield, quality, seed germination and understanding whole phenological stages in many regions. Early and intermediate sowings tend to best utilize solar radiation for grain production ( ). Each hybrid has an optimum sowing date, and the greater the deviation from this optimum (early or late sowing), the greater the yield loss ( ). Planting date was reported to affect the growth and yield of maize significantly.
( ) suggested that farmers should plant on more than one planting date in order to safeguard against unpredicted seasons. et al., 2012 Shrestha et al., 2016 Otegui et al., 1995 Sárvári Futó, 2000 Berzsenyi Lap, 2001 Norwood 2001 and and in the form of urea, di-amonium phosphate (DAP), and murate of potash (MoP). Of this 50 % of nitrogen, full 100% of phosphorous and potassium fertilizers were applied as basal and remaining 50 % of nitrogen was split first at knee high stage (top dressing) and second at tasseling stage (side th dressing). Thinning was done at 25 day after sowing (DAS) to maintain a single plant per hill. A Furadon (3 % C.G) 2-3 granule per plant of maize was applied against the stem borer to the uppermost whorls of leaves at the grand growth stage (40 DAS). Two manual weedings were done throughout the maize growing period, first at knee-high (25 DAS) and second at tasseling stage (55 DAS). Irrigations was done two times during the growing period of maize hybrids, first at grand growth stage (40 DAS) and second at tasseling stage (60 DAS). The observation on plant height, ear height, maturity, leaf area index, grain yield and test weight was taken. Five plants in each subplot (harvested plot) after harvesting were randomly selected; their ear lengths were measured with the help of measuring tap. The data generated were averaged to record ear length. Ears harvested for grain yield were used for the determination of number of grains/ear by selecting ten ears randomly from each subplot, dried (around 15% moisture) and shelled (80% shelling) for grains/ear. Data regarding thousand grains weight were recoded by counting randomly Thapa Dangol, 1988 and Short Note selected 1000 grains from each sub plot and weighed with sensitive electronic balance. The grain yield (kg/ha) was recorded by weighing the grains shelled from the ears obtained from the central four rows of each subplot and converted it into kg/ha using the formula: Grain yield was obtained by adjusting the grain moisture at 15% and converted to the grain yield per hectare with the help of the following formula ( ). Carangal et al., 1971; Shrestha et al., 2015 Where, MC = Moisture content of grain (%) just before weighing the seed bulk Y = Net plot yield (kg) 0.8 = Shelling percentage 2 A = Net plot area (m ) (100-MC)/(100-15) = Conversion factor for grain yield at 15% moisture content (10,000)/A = Conversion factor for actual harvested area into hectare basis. The grain yield was converted from kg/ha into tones/ha. Data were analyzed using the statistical package MSTAT-C ( ) and the significant differences between treatments were determined using least significant difference Russel and Eisensmith, 1983 (LSD) test at probability level of 0.01 or 0.05 where the effects of the treatments were significant at 1% or 5% level of probability, respectively. Highly significant difference was found on days to 50% maturity considering the planting dates. The highest maturity days occurred when the genotypes were planted in September 22 while lowest in September 2. Highly significant difference was found in maturity days between the genotypes. The latest maturing genotype was RML-4 while the earliest maturing genotype was RML-96. Highly significant difference was found in terms of plant height. Highest plant height was found in RML-17 which is statistically at par with RML-96. Lowest plant height was found in RML-4. The inbred lines RML-32, RML-86 and RML-95 were found statistically at par in terms of plant height. Highly significant difference was found in between the genotypes in terms of ear height ( ). Highest ear height was observed in RML-17 which is statistically at par with RML-96 and NML-2. Lowest ear height was observed in RML-32 which is statistically at par with RML-4 and RML-86. No any significant difference was observed in plant and ear height considering the planting dates. Table  1 Obilana and Hallauer 1974 RML-17 had highest plant and ear height and gave the highest grain yield.
Singh
( ) found a significant correlation between plant height and ear height in unselected inbreds. No any significant difference was found in terms of leaf area index of the genotypes. Highly significant difference was found in terms of leaf area index considering the planting dates. Highest leaf area index was observed when genotypes were planted in September 22 and lowest in September 2. Radiation interception is largely determined by leaf area index (LAI) which in turn is influenced by genotype, temperature and photoperiod ( ). Muchow and Carberry, 1989 High grain yields (GYs) result from an increased availability of assimilate supply (source) for grain setting and grain filling accompanied by an enhanced capacity of the kernels (sink) to accommodate those assimilates. Highly significant difference was observed in test weight between the genotypes considering the planting dates. Highest test weight was observed when the genotypes were planted in September 12 and lowest in September 2. The heavier grains with earlier planting might be due to prolonged growing and grain filling period which enabled the plants to produce bold and plump grains. These results are in conformity with findings of ( ), ( ) who reported reduction in 1000 grain weight with delay in sowing date. Highly significant difference was found in test weight between the genotypes. Highest test weight was Rizzardi et al. 1994 cha and chol 1995 observed in RML-17 and lowest was observed in RML-95. Highly significant difference was found in grain yield between the genotypes considering the planting dates. Highest grain yield was observed when the genotypes were planted in September 12 while the lowest in September 2. Applying the optimum sowing date for maize cultivars has a positive effect on a grain yield and physiological index in maize. This result agree with finding by ) that optimum planting date resulted in higher grain yield than early and late planting dates because of higher cob numbers and greater kernel numbers per plant. Highly significant difference was found in grain yield between the genotypes. Highest grain yield was observed in RML-17 and lowest was observed in NML-2. Otegui et al.(1995 Highly significant difference was found in grain yield between the genotypes considering the planting dates. Highest grain yield was observed when the genotypes were planted in September 12 while the lowest yield was observed when planted in September 2 ( ). Applying the optim Table 2 um sowing date for maize cultivars has a positive effect on a grain yield and physiological index in maize. The study revealed that both sowing date and cultivar had significant effect on grain yield in used maize cultivars under the field conditions.
CONCLUSION
There was variation in yield and agro-morphological traits of maize inbred lines due to different planting dates. The inbred line RML-17 was found superior in term of grain yield and yield attributing characters like plant height, ear height, leaf area index and test weight. Hence this inbred line was found suitable for winter planting. The suitable sowing date was September 12 for highest grain yield. The research showed that further delay in sowing date reduced the yield.
